Abstract. We collect some information about the invariants p;i (A) of a local ring A introduced by G. Lyubeznik in Ly]. We treat the cases dim(A) equal to zero, one and two, thereby answering in the negative a question raised in Ly]. In fact, we will show that 2;2 (A) has in the two-dimensional case a topological interpretation.
Introduction
Throughout let A be a local ring. It is shown in Ly] , that if A is the quotient of a regular local ring (R; m; k) of dimension n con- Since completion does not change p:i (A) ( Ly] , Lemma 4.2) one may assume that R = k x 1 ; : : : ; x n ]]. As ? I (?) = ? p I (?), p;i (A) = p;i (A red ). Hence we assume that I is radical. One has H n?i I (R) = 0 for i > dim(I) and p;i (A) = 0 for p > i by Ly], (4.4i) and (4.4ii). We de ne the type of the ring A = R=I to be the matrix (A) where (A) i;j = i;j (A) for 0 i; j n.
Recall the Hartshorne-Lichtenbaum vanishing theorem ( Ha], Theorem 3.1) which we denote by HLVT and in essence states that in a complete local domain (R; m; k) H n I (R) = 0 if and only if I is not mprimary. As is well known, H n m (R) = E R (k), the R-injective hull of k.
Note that by virtue of the spectral sequence Proof. If s = 1, the claim follows from 2.1. Assume that the claim has been proved for s ? 1, we show it for s. It is easy to see that we can arrange the P i in such a way that J = T s?1 1 P i has a connected punctured spectrum. (Namely, create a graph G with vertices labelled by the P i and with edges (P i ; P j ) if and only if P i meets P j in a curve.
By hypothesis the graph is connected. It su ces to nd a vertex which if removed does not disconnect the graph. Such a point is given by any vertex of degree one in any spanning tree of G.) By In W] an algorithm is explained that computes the local cohomology modules H i J (S) if S is a ring of polynomials over a eld of characteristic zero, and an algorithm to compute their Bass numbers with respect to a maximal ideal. However, these algorithms do not shed light on structural information about local cohomology in general.
